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a b s t r a c t
The electrochemical reduction of cobalt dibromide 2,20-bipyridine (bpy) complexes (Co/bpy molar ratio
1:1) results in the formation of cobalt nanoparticles (CoNP) formed by the disproportionation reaction of
the electrochemically generated cobalt(I) mononuclear complexes. The process of the electrochemical
generation of CoNP was monitored by in situ EPR-spectroelectrochemistry where the signals of the
ferromagnetic resonance (FMR) have been observed for these species. According to small-angle X-ray
scattering (SAXS) analysis the average diameter and the average length of the formed cylindrical CoNP is
varied from 9 to 10 nm and 30e32 nm, respectively, and correlates to the g-value and the broadness of
the FMR signal observed by in situ EPR-spectroelectrochemistry during electrochemical process.
© 2017 Elsevier Ltd. All rights reserved.
1. Introduction
Currently the development of modern chemistry occurs in
several priority areas, one of which is the development and the use
of technology based on transition metal nanoparticles. These de-
rivatives are widely applied in modern industry. First of all, this is
due to speciﬁc properties of the nanoparticles and materials
modiﬁed by them. At the present time possibilities of using metal
nanoparticles in creating the new catalysts for a variety of industrial
processes grow extensively. These systems obey the principles of
self-assembly, which are used in a variety of technologies, applied
to the fabrication of the microelectronic elements, sensoric and
optical devices, the synthesis of new materials with desired prop-
erties. Transition metal nanoparticles, such as iron, cobalt, nickel,
are used as catalytic agents, fund applications in magnetic
recording devices, composites [1]. The cobalt complexes formed by
the chelating imine ligands, including 2,20-bipyridine, have recently
become known as efﬁcient functional materials [2] and solar cell
electrolytes [3].
The problem of obtaining nanoparticles is being discussed for a
long time [4e7]. The majority of the methods of preparation of
nanoparticles, especially physical methods, are energy consuming
and require specialized equipment. Constraints of the methods
related to the difﬁculties in controlling the chemical composition of
the product, contamination of metal nanoparticles by initial re-
actants. Therefore, the development of research in this area re-
quires new methods of preparation of nanoparticles.
One perspective direction is an electrochemical process of the
preparation of the nanoscale metals. Themild and one-step process
conditions, that use a convenient and relatively inexpensive form of
energy such as electricity are undoubted advantages of electro-
chemical methods. Electrochemical process for producing nano-
scale metal particles in a solution is discussed in many reviews [8].
In particular, the description of electrochemical synthesis of metal
nanoparticles is described in the papers [9]. Reduction of metal ions
formed by dissolving the anode in the electrolyte is the basic
electrochemical method. Usually the aqueous solutions are used as
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